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“For most projects, the first system built is 
barely usable:  too slow, too big, too hard 
to use, or all three.” 
 
“One cannot accurately estimate the total 
effort or schedule of a programming 
project by simply estimating the coding 
time and multiplying by factors for the 
other parts of the task.” 
 
 
-Frederick Brooks’ The Mythical Man Month 
3 
“Rapid Prototyping involved creating a working model of 
various parts of the system at a very early stage, after a 
relatively short investigation. The method used in building it 
is usually quite informal, the most important factor being the 
speed with which the model is provided. The model then 
becomes the starting point from which users can re-
examine their expectations and clarify their requirements. 
When this has been achieved, the prototype model is 'thrown 
away', and the system is formally developed based on the 
identified requirements.”  
 
   -John Crinnion’s Evolutionary Systems Development, a practical 




Do the advantages of rapid 
prototyping extend to complex 
scenario development when 
conducting an Analysis of 
Alternatives (AOA) using 










The models use two different approaches to 
model combat: low vs. high resolution.  
JDAFS (DAFS) uses aggregate units and 
effects, while CXXI is capable of explicitly 
modeling agents and their interactions 
Both models somewhat similar in basic 
design: stochastic, discrete event, agent 
based constructive models 
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The Battle of Agincourt 
 
• 8500 English, almost 7000 archers – the remainder foot 
soldiers 
• 13200 French, 1200 heavy cavalry, 2000 archers, and 10000 
foot soldiers of the Vanguard for more than 40000 enroute to 
the field. 
 
• English moved to a point where their bowmen could fire, yet 
the French were out of range.  This in part incited the battle. 
 
 
Could some higher (less detailed) concept of the battle have been 
changed such that the French could have won? 





An Exploration:  Aggregate Units 
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Similar Unit Ratios, Varying Levels of Unit Aggregation 
 
• Two units set to collide.  Both units are made up of the same 
number of archers.  Red has a significant range advantage 
(107%). 
 
• The results of processing time (by system clock) and effects were 
contrasted. 
 
• A batch of runs was completed with 20 runs in each batch with 
multiples of 5 units on each side (to 200) 
Aggregate Units: Results 
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No surprise – similar to 
Lanchester models with the 
same assumptions 
Red survivors were more 
erratic at lower levels where 
each unit made a bigger 
difference 
Aggregate Units: Results 
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As the entities increased, 
the “lists of lists” increased 
reflected by an increase in 
processing time required 
More curious were 
the results from the 
single trial run at 
1000 agent per 
side.  The time 
required was 1,324 
seconds, but the 
predicted time 
required was 321 




Aggregate Units: Analysis 
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More connections increase the rate of 






• CXXI is complex and capable of modeling very 
sophisticated interactions. 
• DAFS lacks much of the GUI available in CXXI, but 
interactions are more simplistic and easier to 
understand. 
• Assumptions are made at different levels in both models 
• Development and run times can be significant in CXXI. 
• Results and effects are more difficult to trace when more 
factors are modeled. 
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Questions? 
